Selective activation of Src family kinases and JNK by low levels of chromium(VI).
Inhaled hexavalent chromium (Cr(VI)) promotes pulmonary disease and lung cancer through poorly defined mechanisms. These mechanisms were studied in A549 lung epithelial cells to investigate the hypothesis that nontoxic Cr(VI) exposures selectively activate cell signaling that shifts the balance of gene transcription. These studies demonstrated that nontoxic doses of Cr(VI) (10 microM) increased reactive oxygen species and selectively activated c-Jun N-terminal kinase (JNK), relative to ERK or p38 MAP kinase. In contrast, only toxic, nonselective levels of exogenous oxidants stimulated JNK. However, JNK activation in response to Cr(VI) and exogenous H(2)O(2) (1 mM) shared requirements for intracellular thiol oxidation, activation of Src family kinases, and p130(cas) (Cas). Cr(VI) did not mimic H(2)O(2)-mediated stimulation of JNK in fibroblasts containing only Src and did not activate Src or Yes in A549 cells. Instead, Fyn and Lck were activated in A549 cells, indicating activation of specific Src family kinases in response to Cr(VI). Finally, Cr(VI) was demonstrated to directly activate purified Fyn in vitro and the majority of this activation did not require oxidant generation. These data suggest that nontoxic levels of Cr(VI), which can shift patterns of gene transcription, are selective in their activation of cell signaling and that Cr(VI) can directly activate Src family kinases independently of reactive oxygen species generation.